Objective: To assess the biological risk factors for fall in the elderly patients (≥ 60 years) presenting to the geriatric-medical OPD in a tertiary care hospital. Methods: A cross sectional descriptive study was done at tertiary care center among elderly patients of both sex visiting Geriatric Medicine OPD from November 2015 to March 2017 after informed consent of the study participants. Patient with acute confusion state or patients requiring emergency management were not included. A sample size of 100 patients was included. After taking informed consent, Geriatric assessment was performed in the elderly with the help of internationally validated tools and biological risk factors for fall were then identified. Result: Prevalence of falls was found to be 17%. The statistically significant risk factors identified in this study include postural hypotension (p=0.017), abnormality in gait and balance (p<0.0001), urinary incontinence (p=0.25), functional dependence (p<0.0001), depression (p=0.003) and poly pharmacy (p=0.009). Conclusion: Geraitric assessment even on out patient basis can help us to identify the biological risk factors for fall which enable us to make early interventions for fall prevention.
Introduction
Due to demographic transition, elderly population in India has shown substantial growth in the last decade and it has been projected that population of elderly persons will rise to 324 million in 2050 from 7.4% of the total population in 2001. 1 This makes elderly population fastest growing population in India. 2 According to the United Nations, a country is called ageing when the percent population of persons 60 years and above is more than 7%. 3 According to 2011 census, there were 96 million Indians above the age of sixty years which is 8% of total population. 3 This makes India an ageing country.
The term Geriatric syndrome encompasses clinical conditions that are frequently encountered in older persons, have a deleterious effect on function and quality of life, have a multi-factorial pathophysiology, often unrelated to the apparent chief symptom and are manifested by stereotypical clinical presentations. The list of geriatric syndromes include incontinence, pressure ulcers, falls, sleep disorders, problems with eating or feeding, dementia and depressed mood. 4 1, 2 Department of Medicine, Lady Hardinge Medical College and Associated Hospitals, New Delhi. Corresponding author: Dr. Manshi Kashyap, Address: C2/94, Moti Bagh-I, New Delhi 110021 Email: kashyapmansi58@gmail.com Among the many health issues that are faced by the elderly, falls are an important concern. Fall is defined as "inadvertently coming to rest on the ground, floor, or other lower level, excluding intentional change in position to rest". 5 Falls are a major cause of unintentional injuries associated with old age and are a leading cause of death in elderly persons. 6 Falls are responsible for 20-30% of injuries in elderly persons and are responsible for 10-15% of all emergency department visits. 7 Community based studies have reported prevalence of fall among 60 years and older adults to be 30% to 50% in India. 8, 9 The elderly are vulnerable to falls because with ageing, many normal reactions of an individual start fading. Vision, hearing, locomotor abilities, ability to respond and reflex actions begin to decline. The vulnerability to injuries increases due to fragility of organs and time to recover is long due to slow recovery process. 10 Falls may also result in post fall syndrome that includes dependence, loss of autonomy, confusion, immobilization and depression, which leads to fear of fall and further restriction in daily activities. 5 Falls are potentially preventable in majority of cases. For prevention of falls intimate knowledge of risk factors associated with falls is essentials. 5 These risk factors can be divided into four main categories-biological, behavioral, environmental and socioeconomic factors ( Table 1 ). There is a complex interplay among these risk factors so they can act either as direct or indirect risk factor. 11 Comprehensive Geriatric assessment is a multidimensional and multidisciplinary assessment including evaluation of an older person's functional ability, physical health, cognition and mental health and socio-environmental circumstances. Such an assessment will help us to identify the patients who are at risk of falls and hence enable us to take preventive measures or make timely interventions.
This study was an endeavor to assess the biological risk factors for fall in the elderly patients (≥ 60 years) presenting to the geriatric-medical OPD in a tertiary care hospital.
Materials and Methods
A cross sectional descriptive study was done at tertiary care center among elderly patients visiting Geriatric Medicine OPD from November 2015 to March 2017 after informed consent of the study participants. Patient with acute confusion state or patients requiring emergency management were not included. 
Lack of social interactions
Limited access to health and social services Sample size: Annually about 1000 patients present to the geriatric-medical OPD in study center, which is conducted very Sunday from 10 am to 1 pm. Taking 95% Confidence level and a Confidence Interval of 10 (by convenient sampling), the estimated sample size was 88 based on feasibility and time frame of enrollment. However, a sample size of 100 patients was included.
In every Geriatric OPD, two patients were selected randomly out of all the patients presenting that day. Informed consent was taken from every study participant/attendant. The purpose of the study was explained and confidentiality of the information was assured. In case a patient didn't give consent, another patient was selected randomly.
Structured validated questionnaires (in patient's own language -Hindi/English) and simple tests were used to interview and evaluate the patient The relevant evaluation and administration of the questionnaires for one patient was completed within thirty minutes.
Particulars (age, sex) and the presenting illness/diagnosis of the patient were noted. Necessary evaluation that was performed pertaining to the presenting illness/complaint of the patient, however, was not included in our study. Systemic examination of each of the organ systems was not performed. History of falls in the past twelve months was sought. Assessment for the biological risk factors for falls in elderly was done with the help of the following tools:
• 
•
Gait and balance: "Timed up and Go" Test : A cut-off point of 15 seconds was used to identify the elderly at increased risk of falling. 14, 15 • Depression: 15 point Geriatric Depression Scale 16, 17 Urinary incontinence
The stress incontinence was diagnosed by asking "Is your incontinence caused by coughing, sneezing, lifting, walking or running?" (positive likelihood ratio= 2.2; negative likelihood ratio= 0.48). 18 The urge incontinence was diagnosed by asking "Do you have a strong and sudden urge to void that makes you leak before reaching the toilet?" (positive likelihood ratio= 4.2; negative likelihood ratio= 0.48). 18 • Poly-pharmacy: Poly pharmacy was taken as "use of a potentially inappropriate drug" or "use of six or more concomitant drugs" . 19 The Updated Beers Criteria lists was used to identify the potentially inappropriate medications in elderly. 20 • Hearing: Whispered voice test. 21 All the above mentioned tools are validated and open to access for research and clinical practice.
Ethical concerns
Approval was taken from the Ethics Committee of the Lady Hardinge Medical College, New Delhi. Written informed consent was taken from all the participants. Results of the examinations were communicated to the participants on the same day. All information collected was kept confidential.
Statistical analysis
Categorical variables were presented in number and percentage (%) and continuous variables were presented as mean ± SD and median. Qualitative variables were correlated using Chi-Square test /Fisher's exact test. A p value of <0.05 was considered statistically significant.
The data was entered in MS EXCEL spread sheet and analysis was done using Statistical Package for Social Sciences (SPSS) version 21.0.
Results
Eighty nine percent of respondents were between 60 -75 years while remaining 11% were above 75 years of age. Mean age in the study was 65.59 ± 6.9 years while the median age was 64.5 years. Male : Female ratio was 14:11.
Prevalence of falls (in the past 12 months) in the study population was 17% [ Figure 1 ]. Age, gender and co-morbidities were not found to be statistically significant risk factors for fall in this study. Cataract, hearing deficit and cognitive decline too were not found to have a significant association with fall. The significant risk factors identified in this study include postural hypotension (p=0.017), abnormality in gait and balance (p<0.0001), urinary incontinence (p=0.25), functional dependence (p<0.0001), depression (p=0.003) and poly-pharmacy (p=0.009) [ Table 2 ]. 
Discussion
In our study, the prevalence of fall (in the past twelve months) in the elderly study population was 17%, which is lower than that reported by other community based studies done in India by Tripathy NK et al and Joshi et al. 8, 9 This could be due to the fact that majority (89%) of the participants in our study were between 60-75 years.
A meta-analysis by Bloch F et al which included 88 meta-analysis of various studies found depression, hypertension, diabetes mellitus, visual impairment and hearing impairment to be significantly associated with falls. In other studies too, eye disorder, lower MMSE score, urinary incontinence, diabetes mellitus, use of antidepressants as well as benzodiazepines, gait abnormality, postural hypotension and deterioration in ADL score were found to be significantly associated. 8, 10, 11, [23] [24] [25] [26] [27] [28] [29] The significant risk factors for falls identified in our study include postural hypotension (p= 0.017), abnormality in gait and balance (p<0.0001), urinary incontinence (p=0.25), functional dependence (p<0.0001), depression (p=0.003) and polypharmacy (p=0.009).
Urgency of micturition leads to hurried movement to toilet or nearby facility which may lead to falls. 24 While depression may lead to restricted mobility leading to host of problems like drug and alcohol abuse, lost in thoughts which may lead to fall. 25, 26 Elderly people are more sensitive to drugs effects and less efficient at metabolizing medications, which is exacerbated by interactions with other drugs. Drugs with sedative properties are frequently associated with falls. 27 No association was found between hearing impairment or cataract, and falls. For the participants who had hearing impairment, history of fall was elicited from close relatives, which could have led to recall bias. With regard to cataract, similar result was reported by Moghadam A et al. 30 Due to our limited sample size, only 25% of the participants had cataract. Furthermore, due to the study being conducted in the Geriatric-medical OPD and not the Eye OPD, majority of the patients who might have had cataract severe enough to lead to significant visual impairment were not participants in our study.
Limitations
Temporal association could not be established with any of the factors due to cross-sectional nature of the study. Community based prospective studies are needed to establish temporal association and determine risk factors.
Conclusion
Comprehensive Geriatric Assessment can help to identify those factors and appropriate corrective measures can help in preventing the falls and their consequent effects on the health and well being of the elderly persons. A comprehensive fall risk assessment tool for easier screening can be developed for Indian settings and fall prevention must be emphasized in health programs for the elderly people.
